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analysis of polycrystalline wire specimens of steel 3, 4. acm af 
conducted with the aid of an X-ray camera, specially adapted for 
' specimens, In this case, too, the: 
intensity of the (110) and (211) lines and the width of the 


tensile stress exceeded the elastic limit (30 kg/mm2) of the 
alloy studied. There‘are 8 figures and 16 references: | 
4 Soviet and 12 non~Soviet (3 of which are translated into 


Russian), | - 
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E021/E306 
AUTHORS ; Finkel’, V.M. and Berezovskiy, V.N. 
Pilea: tavardcoaes Sea 
TITLE: Study of the Shape and Size of X-ray Interference 


Spots of Elastically-deformed Transformer Steel 


PERIODICAL: Kristallografiya, 1960, Vol. 5; No. 6, 
pp. 896 - 903 + 1 plate 


TEXT: The reflections of X-rays from loaded and unloaded 
polycrystalline samples of transformer iron have been studied 
using an X-ray camera with an equivalent convergence of the 
X-ray beam of 9~15°, 40 specimens were studied and 

reversible changs in the interference spots occurred only in 

10 of them. The relative quantity of spots changing ina 
reversible manner was very small - 1-+5% in the majority of cases 
and never greater than 12%. Thus it can be assumed that 
reversible changes in grains in the process of elastic 

extension is a rare phenomenon, There were three main types 

of elastic changes in the grains of the polycrystal: a 

decrease in perfection of the crystallites; an increase in 
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Study of the Shape and Size of X-ray Interference Spots 
of Elastically-deformed Transformer Steel 


perfection of the crystallites, and intensive rotation of _ 
several crystallites. A decrease in perfection was shown 

by an increase in size of the spots in the direction of the 
acting stresses and also in a tangential direction. An 

increase in perfection was shown by a decrease in size of 

the spots, a decrease in their intensity and the disappearance 
of individual spots. Rotation of crystallites was shown by 

the interrelated displacement and rotation of spots and also 
from changes in the ratio of intensity of the components 

of the K,-doublet. It was established that, as a rule, 


during elastic deformation, the reflections from the most 
imperfect crystallites change. This was as a result of 

considerable local stress gradients in, and in the neigh- 
bourhood of, the grain boundaries. The microstresses 
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Study of the Shape and Size of X-ray Interference Spots 
of Elastically-deformed Transformer Steel 


involved could be quite high and could result in the 
creation of a microcrack, Acknowledgment is made to 
Professor Yu.V. Grdina, in whose labortory the work was 
executed, 


There are 9 figures, 1 table and 18 references: 14 Soviet 
and 4 non-Soviet. 
ASSOCIATION: Sibirskiy metallurgicheskiy institut 


imeni S. Ordzhonikidze (Siberian 
Metallurgical Institute imeni 
S. Ordzhonikidze ) 


SUBMITTED: October 9, 1959 
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E193/E483 
AUTHORS : Finkel', V.M. and Krotenok, P.I, 
TITLE: On the Problem of Plastic Deformation in the Brittle 


Fracture Plane 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.11, No.4, 
pp.601-608 


TEXT: The fact that, even in the case of brittle fracture of 
metal, plastic deformation may take place in the thin layer, 
adjacent to the fracture plane, has already been established by 
many authors (Ref.7 to 18), Depending on the nature of the applied 
load and on temperature, the degree of plastic deformation has been 
found to vary between 1 and 5%, the thickness of the deformed layer 
varying from 20 microns to 3 mm, The object of the present 
investigation was to study the lattice distortion and fragmentation 
near the brittle fracture plane of rail steel, containing 0,75% C, 
This was done with the aid of X-ray diffraction analysis of the 
fracture surfaces of impact test pieces tested to fracture at 
temperatures between +100 and -70°C, the investigated region being 
situated 3 mm below the notch, The problem of determining the 
size of the mosaic blocks and the magnitude of the distortions of 
Card 1/6 ‘ 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413210017-2" 


"APPROVED FOR RELEASE: 06/13/2000 CUCRDESS. sat icapabeyastadimsc emer 2 


SSD bere BONS aad coke Barts bse SSeS ni SEES RB ERS wi. 


eeaeat NaS EStatT ms rey 


a 
turd Sw Sa Beats: Scene ete 


8/126 /61/011/004/015/023 
On the Problem of Plastic ... E193/E483 


the second type was, in this case, complicated by the fact that the 
thickness of the plastically (and non-uniformly) deformed layer 

was of the same order of magnitude as the depth of penetration of 
the X-ray beam, This difficulty was overcome by using a technique, 
consisting in analysis of X-ray patterns obtained at various angles 
of incidence. The theoretical basis for this technique is 
illustrated in Fig.l, where the thickness (Z, microns) of the 
material participating in producing the X-ray pattern is plotted 
against the angle of incidence a, the diagram having been 
constructed for the CoKqg radiation; curves 1 to 5 relate, 
respectively, to the (110), (200), (211), (220) and (310) lines in 
the upper half of the film; curves 1' to 5' relating to the same 
lines in the lower half of the film. In the present work, the 
authors utilized the (310) and (211) lines, produced on the 
opposite halves of the film by an ak A ds falling on the target 
at a = 59° which corresponded to. BSP eo ” (The, ‘dimensions of 
the mosaic blocks and the magnitude ae the: distortions of the 
second type were determined by the method described by 
W.A.Rachinger (Ref .22). The variation of the degree of plastic 
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deformation with tie distance from the fracture plane was studied 
by analysis of the (211) lines obtained for the angles of 
incidence of 50, 60, 70, 80, 90 and 95° and the (310) lines 
obtained for a = 119, 122, 128, 138, 149 and 156°, where a region 
situated at a distance of 7 to 37 microns from the surface was 
covered, In order correctly to interpret the X-ray data, it was 
necessary to determine the dependence of the width of the X-ray 
lines on the angle of incidence. After a chapter concerned with 
this problem, the authors report their findings which can be 
summarized as follows: 1. The impact strength of the rail steel 
studied decreases monotonically with decreasing temperature, ~ 
falling from approx 10 kgm/cm at 100°C to approx. 3 kgm/cue at 
-70°C. 2, The effect of temperature on the plastic deformation 
of a surface layer 35 microns thick is illustrated in Fig.5, where 
the dimensions (D, &) of fhe mosaic blocks (lower diagram) and 
micro-stresses (fja/a-10~*) (upper diagram) are plotted against the 
test temperature (°C). 3. The variation of the degree of plastic 
deformation with the distance from the fracture plane is 
illustrated in Fig.6, where the size of the mosaic blocks (D, k) 

is plotted against the thickness (Z, microns) of the layer analysed, 
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the six curves relating to various test temperatures, as indicated 
on each diagram, It will be seen that at temperatures between 85 
and -13°C, the size of the mosaic blocks remains constant for ee 
Z=10 to 40, which indicates fairly uniform distribution of 
Plastic deformation; the shape of the impact test pieces, broken 
at these temperatures, is markedly changed near the fracture plane, 
and the plastically deformed region extends to a distance of 
several mm from the fracture plane, At lower temperatures, the 
size of the mosaic blocks increases with the distance from the 
fracture plane; this indicates that with decreasing temperature, 
the degree of localization of plastic deformation increases, the 
thickness of the plastically deformed layer not exceeding 35 to 

40 microns; this is also confirmed by the fact that the external 
dimensions of test pieces, broken at low temperatures, remain 
unchanged, 4, The interesting fact that no distortions of the 
second type have been found in test pieces, broken at low 
temperatures, is attributed to the possibiility of plastic 
deformation being, in this case, localized not only in the 35 to 
40 microns thick layer but also in micro-volumes of the size 
comparable with the size of the mosaic blocks, Acknowledgments 
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are made to Professor Ya.V.Grdina for his assistance. There are 


6 figures and 28 references: 22 Soviet and 6 non-Soviet. 


2! assocrATION: Sibirskiy metallurgicheskiy institut 
(Siberian Metallurgical Institute). 
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AUTHORS : Finkel', V.M. and Kutkin, I.0- 


TITLE: | Investigation of crack propagation in steel 


PERIODICAL: Fizika metallov i metallovedeniye, v- 12, no. 5, 
1961, 732 - 759 


TEXT: The method and results of a study of crack propagation 
in metals under impact loading is reported. High-speed cine- 
photography was used, in which exposures of up to 4800 frames/sec 
could be achieved. Incisions were made along metallic plates, 
260 x 100 x 7 mm, which enabled even ductile metals such as low 
carbon steel to be tested for impact resistance. Each specimen 
was placed, incision upwards, on a T-shaped rest. The latter 

was placed on a massive support. A striker was positioned at 

the end of the plate. The load falling from various heights 
delivered an impact to the striker and a crack propagated itself _ 
along the incision of the plate. Weights of between 16 and 90 kg 
were used and the height was varied from 0.5 - 4 m. The cine- 
camera was placed horizontally and exposures were made through a 
mirror inclined at an angle of 45°, The specimen was illuminated 
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in the incision by two powerful illuminators, one of which gave 

out a coloured beam across a recess in the striker. The instant 

of impact was registered on the film when the falling load made 
contact with the striker, by flashing an impulse bulb, which made 

a dark background on the frame. Destruction was spread over ae 
2 ~ 64 frames, depending on the speed of the latter and the 
conditions of mechanical testing. Specimens of the steel 

35XT2 (55KhG2) with round incisions were studied. The following 
factors were considered: 1) influence of the weight of the 

load; 2) influence of preliminary deformation and 3) influence 
of temperature on the kinetics of the process of destruction. 

It was found that the rate of crack propagation varied greatly, 
reaching 1 500 m/sec. Crack-propagation was intermittent, with 
stops in between. Destruction is preceded by temporary retard- 
ation during which plastic deformation of the specimen takes 

place. The students I. Voronov, V. Gurariy and A. Savel'yea 
participated in the work. Acknowledgments are expressed to Professar 
Yu.V. Grdine for his interest in the work: 
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There are 5 figures, 1 table and 23 references: 12 Soviet-bloc 
(one a Russian translation of a non~Soviet publication) and ' 
11 non-Soviet-bloc. The four latest English-language 
references mentioned are: Ref. 2: D.G. Christie - Trans. Soc. 
Glass Techn., 1952, 36; Ref. 3: 4H.E. Edgerston, F.E. Barstow ~ 
Amer.Ceram. Soc., 1941, 24, no. 7, 131; Ref. 8: A.M. Breche, 
C.J. White - J. Appl. Phys., 1959, 27, noo 9, 980; Ref. 9: 

T. Sakurai -JIndustr. Explos.Soc., Japan, 1958, 19, now 3, 181. 


ASSOCIATION: Sibirskiy metallurgicheskiy institut 
(Siberian Metallurgical Institute) 


SUBMITTED: January 9, 1961 
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15 2120 
AUTHORS : Finkel', V.M. and Kutkin, I. A. 
Blak ht ae Sh ake 


TITLE s Study of the kinetics of the growth of cracks in: 
glass 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
no.l, 1962, 173-174 


TEXT: A number of authors have found that the speed of 
increase of a brittle crack may reach 0O.6times the speed of 
transverse waves. In this paper the results are given of 
investigations of the process of brittle fracture taking place 
at relatively low speeds. The results were obtained on : 
18 x 24 mm plates of photographic glass, in the centre of which | 
a 30 to 50 mm crack was produced artificially. The process was - 
photographed by means of a high-speed cine-camera at a rate of. 
3500-4800 frames/sec. Depending on the type of impact applied, 
the propagating crack could be seen on 7 to 600 frames. Three * 
series of tests were made, in one the speed of fall of the load 
remained constant at 0.9 m/sec and the load was varied, in the’ 
second the kinetic energy of the falling loads was maintained .«.: 
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constant, in the third the quantity of motion remained constant. 
In the first series the most characteristic feature was the propa 
gation of the crack at the minimum stress of 0.3 kg/mm“; it was 
nonuniform and jump-like and varied between O and 250 m/sec. 
The highest recorded speed, at 10 kg/mm”, exceeded 300 m/sec, 
which is five to six times slower than speed values published by 
other authors. Of great interest is the fact that whilst in : 
thin glass the speed of crack propagation was small, in thick ; 
(5 to 8 mm) glass, the crack propagation was much faster (reachin 
800 to 1000 m/sec). The second and third series of tests oe 
confirmed relations revealed in the first series of tests. 
During these, the highest recorded speeds of crack propagation .-- 
were 240, 270 and 300 m/sec, respectively. Of great interest - 
is the ability of the cracks to stop growing for a long tine 
and then suddenly to grow again. Usually, if the loads are 
large enough, the crack propagation stopped for durations of 
the order of 0.2 to 0.4 x 10°77 sec, whilst short duration | 
stoppages in crack propagation can be attributed also to factors... 
other than nonuniformity of the material (for instance, ae 8: 
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interterence of elastic waves), long duration stoppages can be 
attributed exclusively to nonuniformities in the glass. 


ASSOCIATION $ Sibirskiy met tallurgicheskiy institut imeni 
-) §, Ordzhonikidze 
(Siberian Metallurgical Institute imeni 
$. Ordzhonikidze) 


SUBMITTED:. October 19, 1960 (initially) 


May 16, 1961 © (after revision) 
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AUTHOR: Finkel', V.M. 
TITLE: On the question of dynamic fracture 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty. 
Chernaya metallurgiya, no.2, 1962, 111-117 


TEXT: The static examination of cracks has been studied ina 
number of papers, neglecting kinetic processes. There are 
important dynamic processes associated with rapidly developing 
cracks and in this paper the dynamic aspects of brittle fracture 
are studied. The autocatalytic nature of brittle fracture is 
considered first and the characteristics associated with cold 
brittleness are enumerated. In particular the following: 

the low speed of initial formation of cracks; the large speed of 
expansion of cracks at certain stages reaching 2100 m/sec in glass 
and about 1000 m/sec in metals; the effect of dimensions, 

As a crack develops the cross-section of material is reduced} 
hence the strain at the apex of the crack is increased and the 
following relation exists: 
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where o ~ strain; E ~- modulus of elasticity; L - length of 
crack and a - coefficient of surface tension, In addition, the 
rate of release of elastic energy exceeds the rate of absorption 
of energy, i.e. dU/dbl > aW/dl. The initial formation of cracks 
is considered for the cases of the open crack, the internal crack 


and multiple internal cracks in polycrystals. In addition, the 
way in which the development of cracks is associated with the mode 
of propagation of Rayleigh waves is discussed. It is shown that 


such waves propagate in the (100) plane of cubic crystals. The. 
relevant equations are derived and calculations based on these 
equations are carried out for a series of metallic and non-metallic 
single crystals. It is predicted that the materials which have 
surfaces along which Rayleigh waves can propagate are brittle. 

For example, tungsten, NaCl, KBr and KCl which we know to be 
brittle; while materials in which Rayleigh waves cannot 

psopagate such ap Ni, Al, cu, Pb, Ag, Au, K, V and Li are tough. 
These considerations are strictly true only for the ideal single 
crystal. In practice, the following points must be considered: 

the effect of random orientation of the grains in polycrystals; ‘ 
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anisotropy of the modulus of elasticity; the influence of plastic. 
deformation. Different types of surface waves are discussed’ and’ — 
their propagation along different crystal planes. Finally, the , i 
possible form of a chain process in the development of cracks is 
discussed in detail. There are 2 figures and 1 table. 


-ASSOCIATION: Sibirskiy metallurgicheskiy institut 
(Siberian Metallurgical Institute) 


SUBMITTED: May 8, 1961 
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15 1g)e0 B108/B104 | 
“AUTHORS: Finkel', V. M., and Kutkin, I. A. 
eee 
TITLE: Growth of cracks in glass under dynamic load 


PERICDICAL: Fizika tverdogo tela, v. 4, no. 6, 1962, 1412-1418 2 


-TEXT: The development of cracks in glass due to impact and explosion was 
studied. Bending stress was applied to the specimens, after which a charge (e 
was detonated in the middle of one of their surfaces. The development of - 
the cracks was high-speed-filmed (4,500-240,000 pictures per second). 7 
The maximum speed of crack propagation (up to 3,300 m/sec) rises with the 4 
load applied to the specimen but becomes constant when the loading exceeds 


1.5 kg/mm. The propagation of the cracks is not steady but by sudden 
jumps. Some degree of reversibility was observed in the cracks under 
static and dynamic deformation, this being due to the opening and closing 


3 of the surface of "leader" cracks. A delay in the rupture of the 


specimens was detected varying between 0 and 360°1072 sec and dependent on 
whether incipient cracks were present or not. There are 5 figures and 
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ASSOGIATION: Sibirskiy metallurgicheskiy institut im. S. Ordzhonikidze, ve 
Novokuznetsk (Siberian Metallurgical Institute imeni . 


S. Ordzhonikidze, Novokuznetsk) 


SUBMITTED: August 8, 1961 (initially) 
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E091/E580 
pF ane a1 He 
AUTHORS : Finkelt, V,M. and Kutkin, T.A. 
PITLE: Propngation of cracks in carbon steels 
PERLODICAL: Fizika metallov i metallovedeniye, v.J3, noel, 1962, 
Ll4-121 
TEXT: In the authors! previous paper, the growth of cracks 
during the dynamic bending of steel 39XPQ (35KhG2) was studied 
by high-speed cinematography. In the present paper, the kinetics: 


of the destruction of a number of carbon steels is discussed, For — 
the quantitative analysis of the plastic deformation associated 
with crack growth, thin strips of paper were stuck on to normal 
specimens, parallel to the end face, at intervals of ho mu, and 

the angle of bend of cach cross-section was measured on the film 
frames from these marks, using a measuring microscope with an 
accuracy of 20°. In order to increase the photogeneity of the 
cracks, the base of the notch was treated with 40% HNO,. On low 
carbon steels of low etchability carbon black was applied with a Punks 
spirit lamp. ‘he steels OT.3 (sT.3), CT.25 (ST.25), CT,35 (ST.355), of 


67.50 (ST.50), CT-65M (ST.65G) and CT,Y-9A (STU-8A) were tested K 
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with various notch shapes. For studying crack growth for: various 
stress systems, the notch shape was varied from round to sharp 

_ triangular, except for steels St.3 and St.25 which did not fail 
with rourid notches, and were, therefore, tested only with ie ie 
triangular ones. The tests were carried out at room temperature, 2 
by dropping a load of 25 kg Crom a height of 2m, The working 
section of all specimens, independent of notch shape, was 2.4 - emer) 
2.5 mm. It was found that on impact bending of notched nlatles, . : 
plastic deformation is propagated in the form of waves at a speed 
depending on the degree of deformation from 20 m/sec to 2 kn/sec,, As 
and above. A retardation of plastic deformation of 20 - 160.10 “sec | 
was observed, depending on the type of steel. Jn all steels od 
investigated, retardation of failure takes place. The latter 
sometimes attains 380.1079 sec, and decreases with increasing 

notch sharpness. There are 6 figures and 2 tables. 
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AUTHORS: Finkel’, V.M., Zraychenko, V.A., Maslovskaya, Z.A., 


Bykov, S.B. 


TITLE: The mechanism of crack propagation in steel 7 : 
PERIODICAL: eee metallov i metallovedeniye, v.13, no.2, 1962, 
2063-267 


TEXT: The propagation of cracks was investigated on a standard 

micro-apparatus supplied with a device for deforming the samples, 
The samples had a double-sided groove of 2.5 to 3 mm depth and 

50 to 70° angle. A transformer steel and steel CT3 (St3) were 


used, The root of one of the grooves was observed; cracks were: 
produced under conditions of constant loading and the process was 
recorded on a cine-film. The time to fracture varied within 


wide limits (seconds to hours) depending on the value of the 
superimposed stresses and the orientation of the grains in the 
region of the crack. The speed of the cine-camera was therefore: 
varied from 150 sec per frame to 60-70 frames per sec. Results 
showed that the crack originates from a highly localized plastic 
deformation zone, extending in the case of the transformer steel to ‘t 
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a depth of 1 to 3 grains. Transcrystalline propagation occurs. by | 


‘the projection of a. "fan" of slip bands. These join in the 


deformation zones with subsequent growth of cracks. The possible | 
nucleation of cracks in the regions of defects, not rare in i 
transformer steels, must also be considered, These regions were: 
observed as bends in the groups of slip planes. The plastically 
deformed zone is the direct source of microcracks. In addition, 
it activates the formation of fracture nuclei in front of the. 
fracture in regions where slip planes are still not observed. 
During this process the grain, in which deformation and fracture 


are taking place, is bordered by extremely fine boundaries. The 
appearance of boundaries is very marked in the latter phases of 
separation of the metal. The grains, as it were, are formed 


into "globules". This is evidence: of the part played by grain 
boundary flow and slip in the process of fracture. There are - 
& figures. 


ASSOCIATION: Sibirskiy metallurgicheskiy institut fie , 
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SUBMITTED: January 11, 1961 
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AUTHORS: Finkel’, V.M., Savel'tyev, A.M. 


TITLE: Study of the influence of crack propagation on the 
structure of fractures in transformer steel 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.5, 1962, 
710-717 . 


TEXT: This paper was presented at the 7th All-Union 
Scientific-Technological Congress on the Application of X-rays 

to the investigation of materials (June 19-25, 1961). : 

High speed cine-exposure and X-ray structural analysis were used 

for studying respectively the rate of crack propagation and the 
degree of deformation of the fracture surface of coarse-grained 
transformer steel. Specimens of the following dimensions were  — 
cut from transformer steel sheet of 10 mm thickness: if 
280 x 100 x 10 mm. Notches of triangular and round cross i 
section were cut along the plates. To obtain a coarse grain 

size (1 to 3 mm) the plates were annealed at 1100°C for 12 hours. 
Fracturing and taking of cine-exposures of the specimens was 

Card 1/3 Poet tie hak. ee eR presto ge See 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413210017-2" 


“DPEROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413210017-2 


ee ISTE MPRA ts 


eee < a Ra 


PE ESS ae win * elise! 3 Mi he ee eS 
SESE IRS BCE WORE Sf DRONES AO RTT 
ope 


DR Ta SEPA CS re 


RRM Mane IEP MACS ROI en SEs 


o 


5/126 /62/013/005/010/031. y 
Study of the influence ... E091/E435 ». ei 


by a method. described by V.M.Finkel' and I.0,Kutkin 

(FMM, v.12, no.5, 1961). The specimen was placed.with the any 
notch uppermost on a knife-edge and fractured by a falling 
{|l-shaped hammer. The movement of the crack along the base of the | 
notch was filmed at up to 4800 frames/sec. The moment of impact 

was registered. by the flash of a flash bulb. To estimate the > 
deformation along the specimen due to bending, graduation lines 
were marked: on or thin strips of paper glued to the specimen. . 

In order to increase the photogeneity of the crack, the notch vA 
surface was dusted with soot. The filming was carried out via 

a mirror placed at an angle above the specimen. The surfaces of 

the fractures were investigated by X-ray diffraction at points: 
corresponding to various rates of crack propagation, using a 

variation of a previously described method by V.M.Finkel' and 
V.N.Berezovskiy. It was found that plastic deformation in the 
fracture surface decreases with increasing speed of crack 
propagation. The kinetics of failure can: be affected by plastic 
deformation preceding or accompanying crack-propagation or 
plastic deformation of the opened up crack surfaces. Preceding 
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and accompanying deformation predominate: the first determines 
the tendency to form cracks, the second determines the propagation 
characteristics, Accompanying deformation predominates in brittle 
fracture, preceding deformation in ductile fracture. The ; 
locality of accompanying deformation and its degree, compared to 
that of preceding deformation, must increase with increase in the 
rate of crack propagation. The third type of deformation, that 
of the crack surfaces, can take place either due to mechanical 
bending during opening of the crack, or in connection with the~ 
movement along the crack surface of relief impulses. In the 
latter instance it must increase with increase in crack 
propagation. There are 4 figures. . 


a 


ASSOCIATION: Sibirskiy metallurgicheskiy institut 
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E195/ E305 
AUTHCHS : Pinkelt, Veli. and Kutkin, IA. . 
: : 

TITLE: Study of the kinetics of fracture of hish-carbon 

steols ‘in tension / 
PERLTOUICAL: Pisika metallov i metallovedeniye, v. di nes By ie 

1962,°259 - 266 - \ 
TEAT: The object of the present investigation was tO 


establisn how fast was the rate of propagation of cracks in 
stecls under a tensile stress. The experimental worl was 
conducted on high-carbon steels WA15 (ShEh15) and 657_(65&%),. 
in both the hardened and normalized condition.* Tensile loads of 


Le) 
up to 74 ke/nm™” were applied to thin, flat test: pieces and thea 
‘crack was initiated, in cach experiment, by detonating the aplo- 
sive charge attached at the edge and in the centre of the gauge 
length of the test picce.. he detonator was synchronize’ with 
an illuminating system and a high-speed cine-camera capable of 
operating at speeds of 120 000 to 240 000 frames/sec. Typical 
results obtained on quenched specimens of steel ShKh15 are 
Card 1/5 : 
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reproduced in Fig. 4, where the length of the crack (L, mm) is 


: 6 P 
plotted against time (t x 10° sec), curves 1-5 relating to ; 
specimens fractured under the applicd stresses of 66, 30, 29.4, a 

, 


fal 
18.7 and 15.2 kg/mm. It will be seen that the rate of propa- ¥ 
gation of cracks increased with increasing magnitude of the ; 
applied stress, the maximum value observed being about 
5 000 m/sec. It was found, hovever, that even uncer these 
c onditions the process of fracture retained its intermictent 
(steplilke) character. Each stage of the propagation of cracis 
in the cuenched steel was oreceded by a period during woich ie~ 
distribution of stresses and the concentration at the root oF 
the crack took place. There are 6 figures. 
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AUTHORS: Finkel', V.M.,y Kutkin, I.A. 
TITLE: Influence of test temperature and heat treatment on 


crack growth in certain steels 


PERIODICAL: Fizika metallov i metallovedeniye, v.l4, no.5, 1962, 
775-778 


TEXT: The authors’. previous work was on loss of strength of - 
various untreated steels notched in various ways when tested at \ 
room temperature. They have considered it interesting to study 

the effect of temperature and heat treatment on fracture kinetics 
and primarily crack propagation. In one series of experiments 

they investigated 280 x 100 x 8(10) mm metal ‘specimens with 

arrested natural cracks and those with artificial cracks. In the 
second series high-speed photography was used on plexiglass 

- specimens geometrically equivalent to the metal ones. It was 

found that crack growth on the notch surface reflects closely the 
movement of a main crack in the core of the specimen. The effect. 
of temperature (+100 to ~70°C) was studied on type-50 steel: 

‘with falling temperature less deformation is needed for a crack 

‘to appear and grow. Unlike the kinetics of the fracture process 
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itself the ductility characteristics of the metal change regularly 
with changing temperature., . The effect of heat treatment was L 
studied on types LiiX15 (ShKh15), 657 (65G) and 50 steels. J 


The delay to failure was found to rise considerably with rising 
tempering temperature (100 to 700°C). The speed of the plastic 
“wave was highest in hardened specimens and decreased with 
tempering; tempering also affected the kinetics of crack movement: 
_as they flew through the air the fragments of both heat treated 
and untreated specimens: straightened out, performing in the process 
a complicated series of oscillations. There are 3 figures and 


‘1 table. 
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g/020/62/142/001 /014/021 
(S.2610 B104/B102 
AUTHORS: Finkel', V. Me, and Kutkin, I. A» 
TITLE: Destruction of high-strength hard glass 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve 142, mOco ts 1962, 75-76 


TEXT: ‘The destruction of hard glass by a metal bar shot onto the glass 
was photographed with a high-speed motion=picture camera (120,000 frames 
per sec). A set of pulse tubes was the light source. fhe front of 
destruction formed by a great number of oracks has a spherical shape around 
the impact center. The distinct crack ramifications produce porous 
granulation. The distances between radial cracks vary during their 
development. In the firat stages, these distances are equal to the cell 
dimensions after destruction. fhe grains appearing after destruction are x 
formed by tangential cracks developing from the radial cracks. Most of 

the grains are formed during the development of radial and tangential 
cracks. <A minor part of them 4g formed at a later stage of destruction. 
fhe rate of propagation of the destruction front is constant and amounts 

to 1700 m/sec. There are 2 figures and 6 references: 3 Soviet and 3 non- 
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Soviet. The two references te English~language publications read ag 
follows: D. G. Christie, Trans. Soc. Glass Techno, 24, no. 7, 131 (1947 ; 
H. E. Edgerston, BE. E. Barstow, J. Am. Ceram, Soce, 24, now 7, 131 1941 


ASSOCIATION: Sibirskiy metallurgicheskiy institut im. 8. Ordzhonikidze 
(Siberian Metallurgical Institute imeni gs. Ordzhonikidze) 


PRESENTED: June 17, 1961, by P. A. Rebinder, Academician 
SUBMITTED: June 16, 1961 
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rCaypy B104/B108 


AUTHORS; Finkel', V. M., and Kutkin, I. A. 
EA 
TITLE; Reversibility of cracks in glass 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 1, 1962, 90-91 


TEXT; After cutting optical glass with a diamond, cracks of 20-60 mm 

length were produced by slight impacts. During static bending of the glass 
specimens, some of the cracks quickly became longer. After the load was . 
removed, the visible cracks again assumed their original length.. Traces 

of the crack elongation can then no longer be observed. Similar observa- 
tionsare also made during dynamic bending of glass. The cracks do not 
disappear completely, as they develop again in the same direction under 
dynamic bending. These effects are explained by a partial recovery of the 
binding forces between the crack surfaces or by distances between the crack 
faces which are smaller than 5000 A. P. A. Rebinder (Yubileynyy sbornik, 
posvyashchennyy 30-letiyu Velikoy Oktyabr'skoy sotsialisticheskoy revolyutali, fe 
1, Izd. AN SSSR, 1947, p- 33; Vestn. AN SSSR, 10, no. 8, 9 (1940)) . : ; x 
Poniziteli tverdosti v burenii, Izd. AN SSSR, (7944), and I. V. Obreimov Lore 
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(Proc. Roy. Soc., 127 (A), 290 (1930)) are mentioned. ‘There are 2 figures - 
and 10 references: 8 Soviet and 2 non-Soviet. The two references to 
English-language publications read as follows: A. A. Griffith, Phil. Trans 
ee iy A 221, 163, 1920; I. V. Obreimov, Proc. Roy. Soc., 127 A, 290 

1930). i 
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SUBMITTED: May 21, 1961 
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|. | AUTHOR: Finkel', V. M.: Kutkin, I. A. 


‘TITLE: Propagation of cracks in some single crystals 


; CITED SOURCE: Dokl. VI Nauchn. konferentsii Novokuznetskogo ped. in= — 
: ta po fiz.-matem. naukam. Novokuznetsk,; 1963, 124-126 . i 
. +: TOPIC TAGS: ‘crystal failure, crack propagation, crack Speed, surface _ 
|} £ault, microinterferometry, x ray study, high speed cinematography | . 


Pee ek me eenege nn feet en opens 


| Study, surface groove, surface jog. cleavage plane, Plastic deforma- : fy 
- : tion sy 


Ee 
a ‘ ame: 
-, TRANSLATION: High speed motion picture, x-ray, and interference f 


i) methods were used to study the dependence of plastic deformation in sat 
': the fault surface on the rate of motion of a crack in single crystals” 


“card” Oy 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413210017-2" 


“APEROVED FOR RELEASE: 06/13/2000 tA RDP SO. DOS tSROC OTS et0017- 2 


se eR Se AS Se eek ures Se eee SSS eves URIS, & aac a OS SEUE Er eer Oetayas Reels 


; ACCESSION NR: AR4034479 . 


‘~ 


| of NaCl, KCl, KBr, and Lif. The rate of propagation of the crack 
‘| can vary over a wide range, from 100 to 1400--1500 m/sec. A micro- 
| 

! 

t 


' interferometric investigation of the fault surface has shown the 
formation of not only large grooves but of a complicated system of 
i jogs, and with increasing velocity the jogs increase in density and 
: become curved. An x-ray investigation using a two-crystal spectro- 
: Meter shows a decrease in the disorientation and a decrease in the 
\ plastic deformation with increasing crack speed. The relief of the 
; damage surface is due, in the author's opinion, to the transition 
of the crack from one cleavage plane to others at increasing fault 
' Yates, ox to the presence of surface waves. S. Shil'shteyn. 
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{TITLE: Simultaneous growth end branching of many oracks in glass, stalinite, and 
hardened steel 


CITED SOURCE: Dokl. VI Nauchne konferentsii Novokusnetskogo pede in-ta po fines 
mateme naukame Novokusnetsk, 1963, 127-128 | 


TOPIC TAGS: Glass cracking, stalinite cracking, hardened steel cracking, crack | 
propagation, cracking velocity . ; 


TRANSLATION: Photographic glass was crushed by the impact of a falling load via a 
hasmer block; the movement of several cracks arising simultaneously was studied by 
means of an SKS~l motion picture camera at film speeds of 4500-4800 m/sece The | |— 
4| tdme of the failure lag was found to be 300 x 1079 seo. It is characteristic that 

{the oracks propagated in a discontinuous manner, and the velocity changed from 0 to 
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600-700 m/sec; the velocity change for most of the curre 
cracks of the bundle 

similtaneously. When Photographic glass previously loaded statically at coctlascs 

with the pure-bend mode was crushed by the burst of an electric detonator via a 


cks with velocities of 3000 m/seo is then observed. However 
Periods of slow growth of the cra (100-300 m/sec) and sometimes a complete case 


seo are not excluded. The observed synobronous 
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: Joad creates in the crushed material an elastic wave which pro= sg 


'’ application of the 
‘es |'pagates throughout the ontire volume of the solid and which is capable of affecting; =. 
giving them an additional velo- 


“* Lmany eracks simultaneously to a comparable degree, 
:| city or slowing them dowi, In the case of a quasiestationary process, however’, 
4s considerably smaller than that of the elastic 
waves, the fracture is selective ad becomes localized on the most active cracke 
A study of the kinetics of fracture of atelinite revealed the ability of most of 
the cracks to branch eimulteneously; the major part played in the development of ~ 
the branching process by the internal strain of the body being crushed is notede 
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I. i TITIES X-ray and fractographic studies of steel fracture I othe ce 
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TOPIC TAGS: steel fracture, interference tractography, X-rays, cieeteds, tranas” 
former steel, impact toughness, interference: pattern, interference a cae 


ABSTRACT: Authors - studied) t dythe steel. fracture under various test temperatures: ‘by. 7 
| interference fractogra hia x-rays in a flat, widely-converged microbeam. Tr&ans-! - 
former steel (4% Si} was used for the test. The steel] was annealed at 1300C for — 
12 hours. This increased the grain size from 0.5 to 1 mm. The samples were frac- |‘ 
tured on an impact tester in a temperature interval from +20 to -120C. This . 

| showed that, with a reduction in temperature, the impact toughness decreased from 
i 1 kgm/square om at 0° to 0.1 - 0.2 kgm/equare om at -180C, Interference patterns 
| of :the samples which were fractured at various temperatures differed from each 

' other. X-ray pictures show'a reduction in plastic deformation with a drop in tem ! 
: perature. The surface of the fracture waa studied by an MIJ-1 interference micro- | 
one At elevated test temperatures, the surface of the spallation fragment is ; Pe 
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| relatively amooth with shallow joga and irregularities, The interference pattern 
: reflects a small ateric curvature of; cylindrical type with the axis ccrresponding 
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' to the direction of the crack’ propagation, X-ray pictures of the cracks are in- | - 
' eluded in the article. Orig. art. : hast 5 figures. | Bes 
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TITLE: X-ray investigation of structure of transformer iron under elastic ~ 
load and in process of relaxation of stresses ears 


CITED SOURCE; 5b. Reiakeats. yavienlya v met. i splavakh. M., 
Metallurgizdat, 1963, 303-308 


nae Coe re mae: 
papery 


‘\pOPIC TAGS: steel, transformer steel, x-ray investigation, elastic load, - 
igtress relaxation a 


wore 


TRANSLATION: Investigates change of transformer steel substructure, 

subjected to elastic and plastic flow, and also prolonged macroelastic load. 
All forms of load and deformation of samples are conducted directly in an 
X-ray chamber. There is used the method of a wide convergent micro-  "- 
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a we 
’ Ibundle; investigates reflections from planes (310) in CoKy-radiation. There are” 
determined disorientation and degree of perfection fragments in the grain, and. 
tity of reflexes on the X-ray photograph. In the macroelastic 
rs region Joad there is observed mutual turn of fragments in one crystallite, & ae 
4 mutual turn of grains and change entations in radial and azimuthal. 
directions. In region of low plasticity substructural changes, observed under | 
: macroelastic load, with transition beyond the limits of elasticity (30 kg mm) : 
jare developed in the direction of decrease of perfection of crystallites. After,. 
small plastic flow there is observed reversibility in change of dimensions and : 
lform of reflexes. Prolonged load (1000 - 16000 hrs) in macroelastic region : 


leads to decrease quantity of reflexes on X-ray photograph; disappearance of | 
_. deertain reflexes is partially compensated by appearance of new ones. ring ‘ 
i \prolonged load beyond the limits of elasticity there is observed qualitatively b 
_jthe same phenomenon, intensely occurring basically only at the initial moment; __ 
jof load. Concludes that structural changes in steel both * 
‘low plastic flow, and also under constant load in time have @ more or less 
common character and are the result of consecutive episodical processes of i 
relaxation of stresses in microvolumes. Bibliography: 6 references. : 
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Kinetics of the propagation of cracks in bismuth single crystals. 
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orto Hab: cack, in steal, creck tren 


ABSTRACT: © The formation of crack branching \te steel has been photographed’ by a | oe 
motion picture camera in order to study kinetics of the process and to investigate 
microscopically the progress of cracking in the shrinkage zone. Oil-hardened | | _ 
-| samples of steels. $hKh-15land B5KhV(Were used and a great variety in branching | 
| types was observed (see enclosure). The measurements of crack progress showed .| °° 
| that high velocity of crack formation does not necessarily produce branching, It’ :| 

ie assumed that the mechanism of branching is based on the magnitude and distri-' G 

bution of residual stressea in the adjacent regions. Tensile forces acting toward 
the crack from the internal stress field break the advance of the crack, tending © 
to change its trajectory (determined by external tension and sample configuration 
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ternal capac and branching. tesults,. Orig. art. has: 7 figures Sete 
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- AUTHORS: Finkel kutkin, I. 4. and Krotenok, P. I. 2) O 
Hinkel, VM eae eee 
oo TITLE: . On the kinetics of shock testing < of metals using high-speed. 
“ ca oe : notion pictures . - {4 


' PERIODICAL: ° 2avodskaya laboratoriya, v. 29, no. s, 1963, 593-595 


= TEXT :. “Destruction by. shock created vy. explosion of an electric detonator’ 
* ee recorded at rates of 60 000 and 120,000 frames/second, Upon contact of the 
te hammer the object. at once begins to. buckle; no traces of fracture sre observed; 
presumably plastic deformation is spreading during this lag period. Then a “aoe 
bright band appears, indicating localized deformation; the fissure is propagated 
on this band simultaneously with the propagation of the band itself and at about = — 
_ the same rate, Two types of plastic deformation were established; very intense © 
ad in the localized zone and much less intense elsewhere. Existing limitations, 
_which can be eliminated, prevent determination of impact ductility by this method 
as described; it does have the value of introducing new characteristics of 
, strength: lag of failure, velocity of the plastic wave and rate of ae 
~ > of the fissure.. There are three figures. 
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| wrens. Interaction of a crack with dislocation boundaries a a} f 
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- TOPIC TAGS: crack propagation erystal lattice energy, lithium fluoride, crystal : 
| imperfection abo 3 ry) rs 


; ABSTRACT: This research was motivated by the lack of published data on the kinetics 
. | Of interaction between a fast crack and boundaries or subboundaries having differ- | — 
‘ | ent energy levels, or data on the influence of the speed of the crack on the process . 

+: | Of overcoming such barriers. There is likewise no information on the time necessary ~ = 

: | for the crack to break through a subboundary. The authors therefore investigated | ‘Bee 

by polarization-optical and cinematrographic methods the breakthrough of slow and i 
fast cracks through screw and inclined subboundaries with different orientations. ae 

The investigations were carried out on rock-salt and lithium-fluoride crystals. i 

. | Samples measuring 0.3 x 0.6 x 2 cm with initial crack 5--7 mm long were tested with: 

_ .| and without annealing. The time intervals necessary for the crack to overcome the; - [I 

“| boundary and the energy involved in this process were determined experimentally and. --—. 
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: calculated theoretically. - thie motion of @ crack was measured both in air and in. an’: 
se etching solution. Fast crack motion was recorded by two means, photoelectrically Loe 
f ©. .{@nd by high speed photography. ‘The methods are briefly described. Crack propaga- |. 
eee stopped by. the subboundary for a time ranging from 65 x 1079 sec to as much’ : 
ae | as 500 x 10°? sec, depending on the angle and other factors. In the case of screw; . 
boundaries the stopping time did not exceed 16 x 107° sec. ‘The relation between |. 
the time necessary to break through a subboundary and the energy involved is illus-; - 
. | trated in Fig. 1 of the Enclosure, where the continuous curve is the result of the-| 
! oretical calculations and the horizontal lines are experimental values. The .re- | 
| sults confirmed the theoretical deduction that much more effort is necessary to | 
push a crack in the oe solution than in air. Orig. art. has: 9 sigures. 6 and Pes 
7 formulas. i 
| + 
i 
| 
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: Fig. 1. Graphic interpretation of time necessary Zee 
; § for a crack to break through a sub=boundary, | ’ 
& 
Tas 1- 5 -- Total energy of torsion boundaries | 
ps with disorientation angles 2°, 3°, 5°, 6°30", and : 
i, ‘ 9°, : , ; 
fe Dependence of the elastic energy of cleaved sis | 2 
ae of a crystal, represented in the form of a curve | 
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TITLE: Wlastie twinning of ferrosilicon 


SOURCE: AN SSSR. Doklady, Ve 160, no. 2, 1965, 329-331 


Blasts Gaining 6 twinning o 


TOPIC TAGS: silicon alloy, iron, plastic deformation, twinning, dynamic: stress, 
metal.ography, high speed seers lesa photographic equipment 


The metallographic cture and the high speed photographic equtment are described. 
Ss in many metals, but in order to observe it, it is necessary 


that the loading period be smaller than the period for setting of plastic deformation} | . 


ABSTRACT: Elastic salient (ern of. icon iron’with dynamic loading is peactad heres 
ur 


-This paper was presented by Academician P. A. Rebinder on 16 July 1964. Orige arte 


has: 3 figures. CJPRS] 
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TITLE: The autocatalytic nature of brittle fracture G 
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TOPIC TAGS: brittleness, brittle fracture, crack propagation, material fracture, me- 
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ABSTRACT: A theory of brittle cracking is based on the model of chemical autocatalysis and 
chain branching. The destruction of brittle solids is accompanied by plastic deformation and 
related chain termination. Deterioration of the field of stress in the fracture route proceeds 
by a branching mechanism with interacting chains. Physical branching of fractures is ex- 
plained by impulses generated by chain deterioration of the elastic field, advancing by curved 
trajectories and applying lateral impact upon the cracks. whe lower threshold of branching, 
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0.64 Vt, and the specific velzcity of crack generation, 0. 64 VL» = neue he sie a ad . 
proximate velocity of Rayleigh waves, Vt °F Vy, being the velocity 0: i oe pide te 
The author is sincerely grateful to Yu. N. Rabotnov and V. Ya. Davydovskly 


hed ssa tase 
of the work and valuable advice. Orig. art. has: 14 formulas and 4 figures. 
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ABSTRACT: Mathematical conditions for the existence of Rayleigh waves in cubic metal 
crystals are set forth. The conditions for the propagation of these waves on (100) 
planes, in [100] directions, were stipulated in terms of the existence of positive 


roots in the known equation (s-fta \(1- eu? 


eu 


; 
a) = R(t — R), 


Cue 


where R=pct/cu; P' is density; oc is speed of the Rayleigh wave; C11, ©12 and Cyy are 
elastic constants. A similar problem was derived for the (110) planes and [110] direc- 
tions, since this problem has never been solved quantitatively. The potential energy 
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resulting fron elastic stress on cubic crystals was given and the coordinates were 
transformed so that z and y laid in the (110) plane and 2 was normal to the plane. Th 
stress components were obtained by partial differentiation of the potential energy wit 
respect to the strain components. The mathematical conditions for the existence of 
the Rayleigh waves were developed for two cases: 

sy = Gas = es, = 0, 0/02 = 0 


this corresponding to the wave propagation in the [110] direction on the (110) plane; 
and the propagation of the waves in the [100] direction on the (110) plane. Calcula- 
tions wore made on the basis of the above mathematical conditions and 33 metallic and 
nometallic single crystals were tabulated, the results giving the existence or nonex- 
istence of the Rayleigh waves for (100) and (110) planes and [100] and [110] directions). 
Orig. art. has: 1 table, 14 formulas. 
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_atmospnere on LiF crystals, but the morphology of the surface of these crystals was 

' fixed. In the case of NaCl, various tests aimed at checking on the reproducibility 

' of the method were also made and confirmed its feasibility. Inasmuch as the dimen- . 
- sions of the drops produced on the surface of the crystal are much smaller than etch 
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ABSTRACT: ‘The authors advance a hypothesis that dislocations can be observed on the 
surface of a crystal by means of the electric charge of the dislocations (the con- 
densation method). The method is based on the preferred nucleation of microscopic 
droplets in saturated liquid vapor on the electric charges. Thest of this method 
were made on NaCl crystals in an atmosphere of concentrated hydrochloric acide, and 
affirmative results were obtained. Dislocations could not be revealed in the same 


' pits, the method has somewhat better resolution than etching, especially at high dis- , 


. location densities. This selective arrangement of the drops makes it possible to 
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study the fine structure of the surfaces of crystals, and reveal small microscopic 
: irregularities on them. The minimum height of the steps that could be observed by 
: this method was 20 - 30 A. orig. art. has: 4 figures. 


| SUB CODE: 20/ SUBM DATE: l0Jun66/ ORIG REF: OO4/ OTH REF: 003 


“Cord. ef. 2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413210017-2" 


"APPROVED FOR RELEASE: 06/13/2000 Ror Gigante aceon 2 


AeA earssabas cesar Ee iad abn Hs Et cack BEC: 


pods as 


ACC NR: Ap6O2BTIS. “SOURCE. COD DG UR/OL 85/o00/811, 008/0522/0923 


AUTHOR: Papirov, I. I.; ‘Smyrnov, Yu. Me Tykhyns'kyy, H. Pej Finkel! , Vv. O. 3S 


PONS ge, 


ORG: avsicotechntcat Institute, AN URSR, Kharkiv Memetenaer Gratvent 
AN 


TITLE: Solubility of cerium in bery tatu: 


SOURCE: _Ukrayins' kyy fizychnyy zhurnal, v. 11, no. 8, 1966, 922-923 


TOPIC TACS: stenoethhor-rertomathey— beer eterno SOLUBILITY ; 
497710E PARAMETER 4 BERTICIVUM ALLOY 9 CERIUM ComTAIING ALLOYS 
ABSTRACT: An attempt has been made to determine the solubility of cerium in berylli 
by measuring the fAattice parameters. of a beryllium alloy containing 0.35% cerium over 
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Fig. 1. Solubility of cerium in 
beryllium versus temperature 
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a wide range of temperatures from 1200C to the temperature of liquid nitrogen. The 
obtained data indicated that at 720C, the solubility of cerium was 0.35% and drops 
continuously with decreasing temperatures to about 0.06% at room temperature (see 
Fig. 1). Little or no change occurs with further decreases of temperature to that 
of liquid nitrogen. Orig. art. has: 3 figures. [AZ] 
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A Study of the Acclimatization of the Microbacteria 
BTsZh by the Method of Marked Cultures in an 
Experiment 
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Orig Pub: Zdravookhr. Belorussii, 1956, No. 5, 22-27 


Abstract: The acclimatization and the dynamics of the vege- 
tating of microbacteria of the active vaccine 
BIrsZh was studied in guinea pigs and mice by 
means of a bacteriological study of the lymphatic 
nodes and the internal organs of the animals 
after various periods of the injection of the 
vaccine, It was discovered that an adaptation 
of the bacteria occurs soon after the injection, 
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and during this phase, the screenings show a 
negative result. After the phase of adaptation, 
there sets in a phase of maximum reproduction in 
the lymphatic nodes and internal organ, then 
passing through a distinct period into a fixed 
phase, This latter is characterized by a less 
intensive reproduction of the microbacteria as a 
result of the development of the immunological 
reactions of the organism in response to the 
activity of the vaccine microbes. Gradually 

this phase is replaced by the phase of a dying 

of the vaccine infection, the siftings from which 
yield either sparse growths, or a negative re- 
Bult. To clarify the fate of the microbes, in 
each of the second vaccinations and revaccinations, 
strains of BTsZh were used which were resistant to 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413210017-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413210017-2 


Cenpeczer peuese Fo FEISS ISS Seer eye esis +R TOG PRA e 


USSR /Microbiology, Medical and Veterinary F-6 
Microbiology. 


Abs Jour: Referat. Zh.-Biol., No. 9, 1957, 35716 


streptomycin and phtivazid., Such resistant 
strains analyzed as marked since they possessed 
a selective capability of growth in nourishing 
media containing corresponding medicinal prepara- 
tions. By using these strains the authors ob- 
tained the ability to distinguish the distribu- 
tion of the microbes after each of the repeated 
vaccinations and the continuity of their vege- 
tating. 
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entero-cutaneous method of admin. in mice & guinea pigs) 
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Abstract ¢ the natural resistence of caltures of avian tuber- 


cle bacilli cultures to streptomycin in Gelbery's 
medium is very high, and complete accom:Lishnent 
of restraint of growth is seen only in media which 
contain streptomycin in corcentretions of 5CCO un- 
its per ml. “hthivasice induces a comslete cessa- 
tion of gro-t: of the cultures in concentratious of 
hO to 202 ganma/ul, - L.ii.hodel! 
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by cultivating for o period of 11 months of the strain 
BCGs1 and of the virulent strain of tubercle pacilli 
'payenel" on an eLG nedium in the presence of gradually 
j{nereasing quantities of streptomycin (s) or phthivazide 
(p), cultures were obtained which were resistant to 
20,000 units of S in 1 ol of the mediun (ncG-S and 
Wpavenel"=S) or to 1,000 of P in 1 nl of the nediun 
(pcG-P and "Ravenel"=P)- The obtained resistant strains 


Abstract 
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of DCG did not differ from the original strain in the 
activity of multiplication in the orzanisn, and in the 
sensitizing and immunizing; properties. The resistant 
cultures of the strain "Ravenel" possess a virulence 

for guinea pigs identical with the-original strain. 

The obtained cultures do not multiply in the presence 

of other antibiotics towards which they remain seusitive. 
It is the opinion of the authors that the cultures ob- 
tained by then are labeled since they possess piological | 
properties identical to those of the original strains and 
are easily detected anoug microbes of this type due to 

the characteristic of therapeutic resistance. The au- 
thors ore utilizing these strains in experimental inves- 
tigations of vaccination and immunity in tuberculosis. 

-- G,Ye. Frunkina 
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1, Iz Kirgizskogo nauchno-issledovatel'skogo instituta tuberkuleza 
(dir. set prof. Yu.A. Volokh). 
(BCG VACCINATION) 
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Problem of thrombophlebitic splenomegaly. Sov med. 22 no.10: 
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1. Is kafedry patologicheskoy anatomii (zave - prof, GL. Derman) 
Khar'kovskogo meditsinskogo instituta (dir. - doteent I.F. Konenko) 
1 prozektury (zav. prof. G.L. Dermen) Oblastnoy klinicheskoy bol'nitsy 
Khar'kova (glavnyy vrach M.G. Madiyevskiy). 
(VEINS, PORTAL SYSTEM. dis. 
thrombophlebitis causing splenomegaly (Rus)) 
(SPIZNOMEGALY, etiol. & pathogen. 
thrombophlehitis of splenic veins (Rus)) 
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1, Khar'kovskaya oblastnaya klinicheskaya hol'nitsa. 
(SPLUMN--TUMORS) 
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Functional and morphological changes in the kidneys in 
experimental diabetes. Probl. endok. i gorm. 9 no.3:43-46 
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1. Iz protivozobnogo dispansera (glavnyy vrach Ya.M, Zoloto= 
vitskiy) i prozektury (zav. ~ prof. G.L. Derman) Oblastnoy 
klinicheskoy bol'nitsy (glavnyy vrach V.A. Pizhankova). 
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1. Kafedra patologicheskoy anatomii Khar’ kovskogo meditsinskogo 
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TITLE: Schrodinger equation for system of one-dimensional particles with point 
interaction . ee ; 


- SOURCE: - Moscow, Universitet. Vestnik, Seriya 1. Matematika, mekhanika, no. 1, ; 
Ag6h, 21-28 2 SS “ 

TOPIC TAGS: Schrodinger equation, point interaction, delta function, wave function, , 

Scattering theory, elastic theory ; : 


ABSTRACT: The Schrédinger equation for n one-dimensional particles of equal mass 
and point interaction field is given 


 [-ysyS-2y BO — 24) ] Pe, ota) = BDH dae” 
ie 6 

a - eta, Gi See tes ae Gg as 
,  Whers X),...,%, particle coordinate, 2) «interaction constant, and d(x) =~ Dirac 
f delta function, An explicit solution is obtained for the wave function Y in the — 
’ form : 


| Sp = exp (iia, + oe. + lhgha,)s 
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where Kyo eeesseky ~ arbitrary complex numbers, A detailed solution is given for 
n= 3 both in a repulsing and an attracting field, The YW -functions of the scate 
tering theory are found, satisfying the Lippmann-Schwinger equations, and their 
completeness (both in coordinate and momentum space)’ is proved, The scattering 
operator is constructed in terns of the Y -functions 
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and its eigenfunctions and eigenvalues, in particular for symmetric function 
subspace with elastic scattering, are found. "The authors express their gratitude 
to the members of the I, Ye. Tamm seminar in FIAN in October 1962." Orig. art. 
has: 29 equations, : 


ASSOCIATION: Moskovskiy universitet, Kafedra teorii funktsiy 1 funktsional' nogo 
analiza (Moscow University, Department of Theory of Functions and Functional 


Analysis) ; 
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ACCESSION NR: AP‘020581 , $/0057/64/034/003/0509/0518 
AUTHOR: Finkel 'berg ,.V-Moeco.-».» 


' TITLE; ‘Dielectric constants of mixtures 


‘ TOPIC TAGS: dielectric constant, misture dielectric constant, effective dielectric | : 


i 

| 

| 

i 

; \ 
_ SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.3, 1964, 509-518 | 
| | 
, constant, dielectric constant calculation | 
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: " trie constant of a mixture of Substances, the effective dielectric constant being 
the ratio of the average displacement to the average field. The dependence of the. 
dielectric constant on frequency is taken into account , and, although the dielec-~ 
tric constant is treated as a Scalar, the method can be extended to tensor dielec- 


ted as a random vari-~ ; : 
The effective dielectric constant 
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| ACCESSION NR: AP4O20582 

i 4s obtained from an expansion, the terms of which involve successively higher order! : 
i ‘moments of a certain function of the dielectric constant, The first’ approximation 
-; is that obtained by V.I.Odelevskiy (ZhTF ,21,No.5,678,1951). To discuss the higher 
‘| ; approximations, the assumption of "random phases" is employed, whereby the higher 
1 ’ 
} 

i 


a 


moments are expressed in terms of the second moments. The second approximation is 
‘e@aleulated for several simple forms of the second moment. The second order correc~ 
“ tion’is small provided the wavelength is long compared with the correlation length 
“but the higher order corrections can be appreciable even at zero frequency. The se 
‘cond case treated is that of a number of spherical inclusions in an otherwise homo-j|:. - 
. geneous matrix. The treatment can be extended to the case of nonspherical inclus- 
dons. The inclusions may have arbitrary diclectric constants, but their concentra- 
; ‘ tions are assumed to be small. The effective dielectric constant is obtained from 
[lan expansion in powers of the concentrations. The derivation of this expansion igs 
| ' performed in part, by a method employed by W. F. Brown (J.Chem. Phys.23 ,1514,1955) , The 
in=-th degree term of the expansion involves the n-th order distribution function andi. 
aa | coefficients obtained from the solution of the problem of n spheres in an external le 
| }f4eld. The first and second degree terms are obtained, the spheres being assumod tol 


: 'be as nearly randomly distributed as their finite size permits. The first dogree 
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‘term ‘is that obtained long ago by O.Wiener (Abhandl d. Leipz.Acad- »82 ,509 ,1912) . ty 
‘the author is deeply grateful to A.A.Vcdenov for suggesting the problem and for - z 
this constant assistance in its solution, and to M.A.Leontovich for discussing the a 


‘work.! Orig.art.hass 64 formulas and 2 figures. a 7 
: 43 
| ASSOCIATION: none hi . 3 
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ACCESSION NR: AP4019242 S/0056/64/046/002/0725/0731 | 
AUTHOR: Finkel'berg, v. M. 
TITLE: Mean field str . an inhomogeneous medium 


an . 
SOURCE: Zhurnal eksper. i teor. fiz., v. 46, no. 2, 1964, 725-731 ; 


TOPIC TAGS: field in inhomogeneous medium, mean value, statistical 
mean, random function, random inclusion distribution, expansion in : 
moments, expansion in concentration, electromagnetic field, dielec- ; 
tric constant, nonpolar molecule gas, medium with spherical inclu- 
sions, time independent sOlution ; 


ABSTRACT: In view of the Statistical nature of many properties in- 
volved in the propagation of heat, sound, and electromagnetic waves 
in a medium with random inhomogeneities or in scattering of electrons’ 
by impurities in the crystal, a general analysis is made ofa field , 
in an inhomogeneous medium that can be described Statistically with i 
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; Magnetic field (which has Singularities connected with the Singu~ 
i larity of its Green's function), the dielectric constant of a gas 
of nonpolar molecules, and the effective dielectric constant of a 
: medium with Spherical inclusions. New formulas have been derived ; 
in the last two examples, differing from the results of earlier in-- 
vestigations. Some inconsistencies in work by others are also 
pointed out. “The author is grateful to a. A. Vedenov, M. A. 
Leontovich, and v. Ya. Faynberg for a discussion and valuable re- 
marks." Orig. art. has: 17 formulas. _ 
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Virial expansion in the problem of elect 
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‘ORG: | none er me: 
“TITLE: ‘Interplanetary scintillations of radio sources and their use 
in astrophysics ae = ine? = 


SOURCE: Uspekhi £izicheskikh nauk, v. 88, no. 2, 1966, 399-401 


TOPIC TAGS: radio source, radio telescope, directivity diagram, radio 
diffraction method, radio oscillation method, point shaped source, 

| splar supercorona as - oe 
ABSTRACT: The determination of angular dimensions of radio sources 
depends upon the resolving power of radiotelescopes, OF more precisely, 
ie upon the directivity diagram. Radiotelescopes with’a l-km base — 

ete working on meter waves have a directivity diagram from 3" to 20', which 
= Ls inadequate for atudying small objects. Since 1950, the method of 
‘cosmic radioemission diffraction at the rim of the lunar disk has been used. 
This method yields a resolving power approximately equal to 20"; it was 
‘used for studying the Crab nebula. In 1958, V. L. Ginzburg recommended 
the scintillation method for studying radio sources, The principle of 
this method consists in the diffraction of radio waves passing through 
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